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Fallout from the ORBITA trial – is angioplasty in a spin?

Robert A. Byrne*, MB, BCh, PhD, Deputy Editor

In the immediate aftermath of the Transcatheter Therapeutics 
meeting in Denver, CO, USA, one trial seemed to dominate the 
discussions, at least on social media platforms. Within one day of 
publication, the trial report of the Objective Randomised Blinded 
Investigation with optimal medical Therapy of Angioplasty in sta-
ble angina (ORBITA) trial published in The Lancet1 had already 
been mentioned on Twitter 849 times. To put this into perspec-
tive, the SENIOR trial presented and published around the same 
time in The Lancet2 was mentioned 21 times. The report received 
widespread attention in the lay media, with one commentator 
concluding that “a procedure used to relieve chest pain in hun-
dreds of thousands of heart patients each year is useless for many 
of them”3. Opinions in the medical literature have been polar-
ised, a sign, sometimes, of a study that is asking the right ques-
tion. However, some physicians went so far as to suggest that the 
results of this trial represent the final nail in the coffin of percuta-
neous coronary intervention (PCI)4. As the dust from ORBITA set-
tles, are we still in a spin or is there light on the horizon?

The ORBITA trial was a modest-sized, multicentre, investi-
gator-initiated, independently funded, randomised trial enrolling 
selected patients with symptoms of angina, preserved left ventri-
cular function and single-vessel coronary disease. All patients 
underwent a run-in period of six weeks, during which medical 
therapy was optimised. At the end of this time, patients were tak-
ing a mean number of antianginal medications of around 3.0 and 
had a Seattle Angina Questionnaire physical limitation score of 
around 70, indicating low-to-moderate limitation. Following this, 
200 patients were randomly allocated to PCI or to continued 

medical therapy. All patients underwent invasive physiological 
measurements of the study lesion, and both patients and referring 
physicians were blinded to whether or not the patient received 
PCI. The patients wore headsets and received sedation to main-
tain blinding. For these reasons, the control group was referred 
to as having received placebo therapy. The primary endpoint was 
change in treadmill exercise time between randomisation and fol-
low-up at six weeks. The main finding was that there was no signi-
ficant difference in change in exercise time between the groups 
and that the null hypothesis could not be rejected. Treadmill exer-
cise time increased by 28.4 s after PCI (from 528.0±178.7 to 
556.3±178.7 s) in the PCI group and by 11.8 s (from 490.0±195.0 
to 501.8±190.9 s) in the placebo group (p=0.20).

The authors should be congratulated for conducting an inter-
esting clinical trial and for presenting the results in a considered 
manner. In keeping with recommendations for increased research 
transparency5, the trial protocol was submitted for peer review and 
a summary published in advance on a publicly accessible web-
site6. Angiographic images from each patient studied were made 
available in the supplementary material. The internal validity of 
the study appears to be high in many respects. Methods used for 
randomisation sequence generation and allocation concealment 
were appropriate, blinding appeared to have been successful and 
independent data monitoring was carried out. The primary end-
point was appropriate for the study hypothesis under test. Analysis 
of secondary endpoints largely supported the findings of the pri-
mary endpoint analysis, with the exception of peak stress wall 
motion on dobutamine stress echo, which favoured the PCI group.
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At the same time, the trial results must be interpreted against 
the background of some important limitations. From a technical 
point of view, two issues related to the primary endpoint analy-
sis should be considered. First, the power of the study to detect 
a difference between the groups was lower than planned. When 
comparing mean values of continuous variables like exercise time, 
the standard deviation of the observations is an important consid-
eration in calculating the sample size required. In ORBITA, the 
observed between-patient standard deviation was more than twice 
as high as that assumed, resulting in a power to detect a difference 
between the groups  – under otherwise unchanged assumptions – 
of perhaps as low as 20%. Second, comparing changes in a para-
meter such as exercise time is fraught with difficulty when the 
starting position is different in both groups. In ORBITA, despite 
random treatment allocation, mean exercise time was 38 seconds 
higher at baseline than in the PCI group. Moreover, the lack of dif-
ference between the groups in terms of exercise time was due in 
large part to a subsequent increase in exercise time in the control 
group. The authors interpret this as evidence of a placebo effect. 
In actual fact, the lower exercise time in the control group at base-
line is likely due to chance, and the subsequent improvement with 
repeat testing is an expected phenomenon. Statistically speaking 
this is known as regression to the mean and failure to recognise 
this phenomenon is not an infrequent reason to misinterpret clini-
cal trial results7. 

In addition, a number of factors limit the external validity of 
the observations. First, the follow-up period was very short – six 
weeks. The clinical success of this strategy and acceptance from 
a patient preference standpoint, over a longer time horizon is 
unclear. Indeed, a much larger, multicentre trial comparing PCI 
with medical therapy with follow-up out to three years was also 
presented at the same meeting in Denver and showed a more 
than 50% reduction in major adverse cardiac events with PCI 
over this time period8. Second, whether the intensive, consultant 
physician-led patient-care model used to optimise medical treat-
ment in ORBITA is feasible outside of the setting of a carefully 
controlled clinical trial is not known. Third, the findings apply to 
selected patients with only a small minority of patients planned for 
PCI at five centres over almost four years enrolled in the trial. In 
addition, patients with multivessel disease or reduced left ventri-
cular function are not represented. Indeed, there was only a single 
adverse cardiac events in the entire study cohort during follow-up. 
These factors limit the clinical relevance of the findings for the 
patients we treat day in, day out.

The ORBITA trial sheds important light on the potential for 
benefit in patients with single-vessel coronary disease, managed 
with aggressive medical therapy and close supervision over a lim-
ited time frame. Details on longer-term follow-up of the included 

patients will be awaited with interest. The observations of the 
investigators might provide a rationale for a larger clinical trial 
focused on clinical outcomes, though whether such a trial will be 
performed remains an open question. Failing that, the data gener-
ated will continue to inform our discussions on the topic for the 
foreseeable future. Headline writers and Twitter handles require 
a limited number of characters to summarise the findings of 
a clinical trial. The reality of the data presented by the ORBITA 
investigators is much more nuanced but no less interesting.
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